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DOCUMENT-IDENTIFIER: US 20030144198 A1 

TITLE: Coadministration of transport protein with conjugated 

cobalamin to deliver agents 

PUBLICATION-DATE: July 31, 2003 

INVENTOR-INFORMATION: 

NAME CITY STATE COUNTRY RULE-47 

Collins, Douglas A. Rochester MN US 

APPL-NO: 10/262318 

DATE FILED: September 30, 2002 

RELATED-US-APPL-DATA: 

non-provisional-of-provisional 60326183 20010928 US 

US-CL-CURRENT: 514/12, 514/52 , 530/350 

ABSTRACT: 

Cobalamin transport proteins are administered in combination with cobalamin 
coupled to a diagnostic or pharmaceutically active agents to increase the 
extent of absorption of the diagnostic or pharmaceutically active agent. 
Cobalamin transport proteins include, but are not limited to intrinsic factor, 
transcobalamin I, transcobalamin II and transcobalamin III. The combination of 
the cobalamin or cobalamin derivative with the cobalamin transport protein 
provides enhanced cellular uptake. 
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Summary of Invention Paragraph - BSTX (295): 

[0291] Several methods have been developed to reversibly encapsulate 
biologically active substances. One that can be applied both to in vitro and 
in vivo studies has been described in U.S. Pat. No. 4,900,556 by Wheatley et 
al. entitled "System for Delayed and Pulsed Release of Biologically-Active 
Substances." In this disclosed system, the biologically-active substance can be 
released either at a constant rate over a period of time or in discrete pulses. 
The biologically active materials are entrapped within-liposomes encapsulated 
within semipermeable microcapsules or permeable polymeric matrix. Release of 
the desired materials is governed by the permeability of both the liposome and 
the surrounding matrix (the matrix integrity is directly proportional to the 
liposome integrity); the permeability of the liposome can be engineered by 



modifying the composition and the method for making the liposome to produce 
liposome that are sensitive to specific stimuli such as temperature, pH or 
light. For example, by including a phospholipase that degrades the liposome 
within some or all of the liposomes or the surrounding matrix, the liposome can 
be destabilized and broken down over a period of time. Other systems have been 
developed, e.g. U.S. Pat. No. 4,933,185 by Wheatley et al., which utilize a 
core made up of a polymer (such as an ionically cross-linked polysaccharide 
with calcium alginate or chitin) around which there is an ionically bound skin 
(such as a polycationic skin of poly-L-lysine) whose integrity is dependent on 
the core polymer. With an impermeable skin, when the core polymer can be 
degraded by enzymes (such as alginase from the bacteria, chitinase or 
hydrolase), there is a sudden release of biologically active substance from the 
core. Alternatively, the skin can be partially permeable for a gradual release 
of drug upon degradation of the core. 



PGPUB-DOCUMENT-NUMBER: 20020151525 



PGPUB-FILING-TYPE: new 
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TITLE: Transcobalamin receptor binding conjugates useful for 

treating abnormal cellular proliferation 

PUBLICATION-DATE: October 17, 2002 
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Hogenkannp, Henricus P.C. Roseville MN US 
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ABSTRACT: 

An agent, composition and method for the treatment, prophylaxis and/or 
diagnosis of proliferative disorders, which is highly and efficiently absorbed 
at the site of abnormal cellular proliferation is disclosed. 

[0001] This application claims priority to U.S. provisional application no. 
60/243,082 and U.S. provisional application no. 60/243,112, both filed on Oct. 
25, 2000. 
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Detail Description Paragraph - DETX (241): 

[0372] Several methods have been developed to reversibly encapsulate 
biologically active substances. One that can be applied both to in vitro and 
in vivo studies has been described in U.S. Pat. No. 4,900,556 by Wheatley et 
al. entitled "System for Delayed and Pulsed Release of Biologically-Active 
Substances." In this disclosed system, the biologically-active substance can be 
released either at a constant rate over a period of time or in discrete pulses. 
The biologically active materials are entrapped within liposomes encapsulated 
within semipermeable microcapsules or permeable polymeric matrix. Release of 



the desired materials is governed by the permeability of both the liposome and 
the surrounding matrix (the matrix integrity is directly proportional to the 
liposome integrity); the permeability of the liposome can be engineered by 
modifying the composition and the method for making the liposome to produce 
liposome that are sensitive to specific stimuli such as temperature, pH or 
light. For example, by including a phospholipase that degrades the liposome 
within some or all of the liposomes or the surrounding matrix, the liposome can 
be destabilized and broken down over a period of time. Other systems have been 
developed, e.g. U.S. Pat. No. 4,933,185 by Wheatley et al., which utilize a 
core made up of a polymer (such as an ionically cross-linked polysaccharide 
with calcium alginate or chitin) around which there is an ionically bound skin 
(such as a polycationic skin of poly-L-lysine) whose integrity is dependent on 
the core polymer. With an impermeable skin, when the core polymer can be 
degraded by enzymes (such as alginase from the bacteria, chitinase or 
hydrolase), there is a sudden release of biologically active substance from the 
core. Alternatively, the skin can be partially permeable for a gradual release 
of drug upon degradation of the core. 
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PUBLICATION-DATE: 
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Franciscus Gerardus 
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ABSTRACT: 

A human chitinase, its recombinant production, its use for decomposing chitin, 
its use in therapy or prophylaxis against infection diseases 
A new human chitinase having an amino acid sequence as shown in FIG. 1 or FIG. 
2. Modified forms of it having a similar chitin-hydrolyzing activity, and 
antigenic peptides representing one of its epitopes. Recombinant production of 
the human chitinase by genetically engineered hosts or host cells. Recombinant 
nucleic acid encoding it, and human chitinase-specific oligonucleotides. Use 
for therapeutic or prophylactic treatment of humans against infection by 
chitin-containing pathogens, or for decomposing chitin, e.g. from chitin-based 
articles. Antibodies binding to the human chitinase. Diagnostic test kits 
comprising the human chitinase, its antigenic peptides, human chitinase 
antibodies, recombinant nucleic acid or oligonucleotides. 
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Summary of Invention Paragraph - BSTX (76): 

[0073] Furthermore, this invention provides chitin-based articles of 
manufacture comprising a chitin-hydrolyzing amount of the new human chitinase . 
E.g., the chitin-based article of manufacture may be a drug -containing drug 
carrier or implant for controlled drug release, or a transient functional 
Implant. 



Detail Description Paragraph - DETX (40): 

[0127] For example, drugs could be incorporated in chitin based capsules 
(^chitosomes*). The concomitant presence of well defined amounts of human 
chitinase in the capsule could ensure a controlled release of drugs. A slow 
but gradual release of drug could particularly be envisioned when it is trapped 
in a chitin matrix. The use of the human enzyme in such a system would result 
in ultimate destruction of the chitin-based capsule and not elicit an 
immunological response. The drugs used in such a system could vary from small 
compounds to proteins and DNA fragments for the purpose of enzyme and gene 
therapy. Chitin (or analogues) is already employed as a carrier for drugs 
(20). 



PGPUB-DOCUMENT-NUMBER: 20020082220 



PGPUB-FILING-TYPE: new 
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TITLE: Composition and nnethod for the repair and regeneration 

of cartilage and other tissues 

PUBLICATION-DATE: June 27, 2002 

INVENTOR-INFORMATION: 

NAME CITY STATE COUNTRY RULE-47 

Hoemann, Caroline D. Montreal CA 
Buschmann, Michael D. Montreal CA 
McKee, Marc D. Westmount CA 

APPL-NO: 09/896912 

DATE FILED: June 29, 2001 

RELATED-US-APPL-DATA: 

non-provislonal-of-provisional 60214717 20000629 US 

US-CL-CURRENT: 514/21, 514/54 , 514/55 , 514/56 

ABSTRACT: 

The present invention relates to a new method for repairing human or animal 
tissues such as cartilage, meniscus, ligament, tendon, bone, skin, cornea, 
periodontal tissues, abscesses, resected tumors, and ulcers. The method 
comprises the step of introducing into the tissue a temperature-dependent 
polymer gel composition such that the composition adhere to the tissue and 
promote support for cell proliferation for repairing the tissue. Other than a 
polymer, the composition preferably comprises a blood component such as whole 
blood, processed blood, venous blood, arterial blood, blood from bone, blood 
from bone-man*ow, bone marrow, umbilical cord blood, placenta blood, 
erythrocytes, leukocytes, monocytes, platelets, fibrinogen, thrombin and 
platelet rich plasma. The present invention also relates to a new composition 
to be used with the method of the present invention. 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application claims benefit under 35 USC .sctn. 119(e) of priority 
application No. 60/214,717 filed Jun. 29, 2000, the entire content of which is 
hereby incorporated by reference. 
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Summary of Invention Paragraph - BSTX (25): 

[0025] Chitosan, which primarily results from the alkaline deacetylation of 
chitin, a natural component of shrimp and crab shells, is a family of linear 
polysaccharides that contains 1-4 linked glucosamine (predominantly) and 
N-acetyl-glucosamine monomers (Austin et all. 1981). Chitosan and its 
amino-substituted derivatives are pH-dependent, bioerodible and biocompatible 
cationic polymers that have been used in the biomedical industry for wound 
healing and bone induction (Denuziere et al., 1998; Muzzarelli et al., 1993 and 
1994), drug and gene delivery (Carreno-Gomez and Duncan, 1997; Schipper et al., 
1997; Lee et al., 1998; Bernkop-Schnurch and Pasta, 1998) and in scaffolds for 
cell growth and cell encapsulation (Yagi et al, 1997, Eser Elcin et al., 1998; 
Dillon et al., 1998; Koyano et al., 1998; Sechriest et al, 2000; Lahiji et al 
2000; Suh et al., 2000). Chitosan is termed a mucoadhesive polymer 
(Bernkop-Schnurch and Krajicek, 1998) since it adheres to the mucus layer of 
the gastrointestinal epithelia via ionic and hydrophobic interactions, thereby 
facilitating peroral drug deliverv . Biodegradability of chitosan occurs via 
its susceptibility to enzymatic cleavage by chitinases (Fukamizo and 
Brzezinski, 1997), lysozymes (Sashiwa et al., 1990), cellulases (Yalpani and 
Pantaleone, 1994), proteases (Terbojevich et a!., 1996), and lipases 
(Muzzarelli et al., 1995). Recently, chondrocytes have been shown to be 
capable of expressing chitotriosidase (Vasios et al., 1999), the human analogue 
of chitosanase; its physiological role may be in the degradation of hyaluronan, 
a linear polysaccharide possessing some similarity with chitosan since it is 
composed of disaccharides of N-acetyl-glucosamine and glucuronic acid. 
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ABSTRACT: 

The invention provides cobalamin derivatives linked to a cardiovascular agent, 

as well as pharmaceutical compositions comprising the compounds and methods for 

using the compounds in treatment or diagnosis of a cardiovascular disease. 

[0001] This application claims priority to U.S. provisional application no. 
60/208,140, filed on May 31, 2000 and U.S. provisional application no. 
60/267,782, filed on Feb. 9,2001. 



Detail Description Paragraph - DETX (373): 

[0660] Several methods have been developed to reversibly encapsulate 
biologically active substances. One that can be applied both to in vitro and 
in vivo studies has been described in U.S. Pat. No. 4,900,556 by Wheatley et 
al. entitled "System for Delayed and Pulsed Release of Biologically-Active 
Substances." In this disclosed system, the biologically-active substance can be 
released either at a constant rate over a period of time or in discrete pulses. 
The biologically active materials are entrapped within liposomes encapsulated 
within semipermeable microcapsules or permeable polymeric matrix. Release of 
the desired materials is governed by the permeability of both the liposome and 
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the surrounding matrix (the matrix integrity is directly proportional to the 
liposome integrity); the permeability of the liposome can be engineered by 
modifying the composition and the method for making the liposome to produce 
liposome that are sensitive to specific stimuli such as temperature, pH or 
light. For example, by including a phospholipase which degrades the liposome 
within some or all of the liposomes or the surrounding matrix, the liposome can 
be destabilized and broken down over a period of time. Other systems have been 
developed, e.g. U.S. Pat, No. 4,933,185 by Wheatley et at., which utilize a 
core made up of a polymer (such as an ionically cross-linked polysaccharide 
with calcium alginate or chltin) around which there is an ionically bound skin 
(such as a polycationic skin of poly-L-lysine) whose integrity is dependent on 
the core polymer. With an impermeable skin, when the core polymer can be 
degraded by enzymes (such as alginase from the bacteria, chitinase or 
hydrolase), there is a sudden release of biologically active substance from the 
core. Alternatively, the skin can be partially permeable for a gradual release 
of drug upon degradation of the core. 
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ABSTRACT: 

The invention provides cobalamin derivatives linked to an antibiotic and/or an 
imaging agent, as well as pharmaceutical compositions comprising the compounds 
and methods for using the compounds in treatment or diagnosis of a microbial 
infection. 

[0001] This application claims priority to U.S. provisional application No. 
60/208,148, filed on May 31, 2000 and U.S. provisional application No. 
60/267,543, filed on Feb. 9,2001. 
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Detail Description Paragraph - DETX (290): 

[0678] Several methods have been developed to reversibly encapsulate 
biologically active substances, One that can be applied both to in vitro and in 
vivo studies has been described in U.S. Pat. No. 4,900,556 by Wheatley et al. 
entitled "System for Delayed and Pulsed Release of Biologically-Active 
Substances." In this disclosed system, the biologically-active substance can be 
released either at a constant rate over a period of time or in discrete pulses. 
The biologically active materials are entrapped within liposomes encapsulated 



within semipermeable microcapsules or permeable polymeric matrix. Release of 
the desired materials is governed by the permeability of both the liposome and 
the surrounding matrix (the matrix integrity is directly proportional to the 
liposome integrity); the permeability of the liposome can be engineered by 
modifying the composition and the method for making the liposome to produce 
liposome that are sensitive to specific stimuli such as temperature, pH or 
light. For example, by including a phospholipase that degrades the liposome 
within some or all of the liposomes or the surrounding matrix, the liposome can 
be destabilized and broken down over a period of time. Other systems have been 
developed, e.g. U.S. Pat. No. 4,933,185 by Wheatley et al., which utilize a 
core made up of a polymer (such as an ionically cross-linked polysaccharide 
with calcium alginate or chitin) around which there is an ionically bound skin 
(such as a polycationic skin of poly-L-lysine) whose integrity is dependent on 
the core polymer. With an impermeable skin, when the core polymer can be 
degraded by enzymes (such as alginase from the bacteria, chitinase or 
hydrolase), there is a sudden release of biologically active substance from the 
core. Alternatively, the skin can be partially permeable for a gradual release 
of drug upon degradation of the core. 
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This application claims benefit under 35 U.S.C. .sctn. 1 19(e) of U.S. 
provisional application Ser. No. 60/204,367, filed May 15, 2000. 



US-CL-CURRENT: 514/2, 424/246.1 , 530/350 
ABSTRACT: 

A novel gene encoding a Coleopteran inhibitory Bacillus thuringiensis 
insecticidal crystal protein is disclosed. The protein, tlC851, is 
insecticidally active and provides plant protection from at least cotton boll 
weevil, Anthomomus grandis, when applied to plants in an insecticidally 
effective composition. 

6 Claims, 5 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 5 
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ABSTRACT: 

The present invention relates to flea chitinase nucleic acid molecules, 
proteins encoded by such nucleic acid molecules, antibodies raised against such 
proteins, and inhibitors of such proteins. The present invention also includes 
therapeutic compositions comprising such nucleic acid molecules, proteins, 
antibodies, and/or other inhibitors, as well as their use to protect an animal 
from flea infestation. 
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Brief Summary Text - BSTX (70): 

A preferred nucleic acid molecule of the present invention, when 
administered to an animal, is capable of protecting that animal from flea 
infestation. As will be disclosed in more detail below, such a nucleic acid 
molecule can be, or encode, an antisense RNA, a molecule capable of triple 
helix formation, a ribozyme, or other nucleic acid-based drug compound. In 
additional embodiments, a nucleic acid molecule of the present invention can 



encode a protective protein (e.g., an chitinase protein of the present 
invention), the nucleic acid molecule being delivered to the animal, for 
example, by direct injection (i.e., as a nucleic acid vaccine) or in a vehicle 
such as a recombinant virus vaccine or a recombinant cell vaccine. 
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A new human chitinase having an amino acid sequence as shown in FIG. 1 or 
FIG. 2. Modified forms of it having a similar chitin-hydrolyzing activity, and 
antigenic peptides representing one of its epitopes. Recombinant production of 
the human chitinase by genetically engineered hosts or host cells. Recombinant 
nucleic acid encoding it, and human chitinase-specific oligonucleotides. Use 
for therapeutic or prophylactic treatment of humans against infection by 
chitin-containing pathogens, or for decomposing chitin, e.g. from chitin-based 
articles. Antibodies binding to the human chitinase. Diagnostic test kits 
comprising the human chitinase, its antigenic peptides, human chitinase 
antibodies, recombinant nucleic acid or oligonucleotides. 

6 Claims, 5 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 5 



KWIC 



Brief Summary Text - BSTX (78): 

Furthermore, this invention provides chitin-based articles of manufacture 
comprising a chitin-hydrolyzing amount of the new human chitinase . E.g., the 
chitin-based article of manufacture may be a drug -containing drug carrier or 
implant for controlled drug release, or a transient functional implant . 



Detailed Description Text - DETX (39): 

For example, drugs could be incorporated in chitin based capsules 
(^chitosomes'). The concomitant presence of well defined amounts of human 
chitinase in the capsule could ensure a controlled release of drugs. A slow 
but gradual release of drug could particularly be envisioned when it is trapped 
in a chitin matrix. The use of the human enzyme in such a system would result 
in ultimate destruction of the chitin-based capsule and not elicit an 
immunological response. The drugs used in such a system could vary from small 
compounds to proteins and DNA fragments for the purpose of enzyme and gene 
therapy. Chitin (or analogues) is already employed as a carrier for drugs 
(20). 



US-PAT-NO: 6057142 



DOCUMENT-IDENTIFIER: US 6057142 A 
**See image for Certificate of Correction** 

TITLE: Human chitinase, its recombinant production, its use for 

decomposing chitin, Its use in therapy or prophylaxis 
against infection diseases 

DATE-ISSUED: May 2, 2000 

INVENTOR-INFORMATION: 

NAME CITY STATE ZIP CODE COUNTRY 

Aerts; Johannes Maria Abcoude N/A N/A NL 

Franciscus Gerard us 

APPL-NO: 09/151011 

DATE FILED: September 10, 1998 

PARENT-CASE: 

This is a division application of application Ser. No. 08/486,839 filed 
Jun. 17. 1995 now U.S. Pat. No. 5.928,928. 



US-CL-CURRENT: 435/209, 435/252.3 , 435/320.1 , 435/325 , 536/23.2 
ABSTRACT: 

A new human chitinase having an amino acid sequence as shown in FIG. 1 or 
FIG. 2. Modified forms of it having a similar chitin-hydrolyzing activity, and 
antigenic peptides representing one of its epitopes. Recombinant production of 
the human chitinase by genetically engineered hosts or host cells. Recombinant 
nucleic acid encoding it, and human chitinase-specific oligonucleotides. Use 
for therapeutic or prophylactic treatment of humans against infection by 
chitin-containing pathogens, or for decomposing chitin, e.g. from chitin-based 
articles. Antibodies binding to the human chitinase. Diagnostic test kits 
comprising the human chitinase, its antigenic peptides, human chitinase 
antibodies, recombinant nucleic acid or oligonucleotides. 

6 Claims, 5 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 5 



KWIC 



Brief Summary Text - BSTX (78): 

Furthermore, this invention provides chitin-based articles of manufacture 
comprising a chitin-hydrolyzing amount of the new human chitinase . E.g., the 
chitin-based article of manufacture may be a drug -containing drug carrier or 
implant for controlled drug release, or a transient functional implant . 



Detailed Description Text - DETX (41): 

For example, drugs could be incorporated in chitin based capsules 
('chitosomes'). The concomitant presence of well defined amounts of human 
chitinase in the capsule could ensure a controlled release of drugs. A slow 
but gradual release of drug could particularly be envisioned when it is trapped 
in a chitin matrix. The use of the human enzyme in such a system would result 
in ultimate destruction of the chitin-based capsule and not elicit an 
immunological response. The drugs used in such a system could vary from small 
compounds to proteins and DNA fragments for the purpose of enzyme and gene 
therapy. Chitin (or analogues) is already employed as a carrier for drugs 
(20). 



US-PAT-NO: 5928928 



DOCUMENT-IDENTIFIER: US 5928928 A 



TITLE: 



Human chitinase, its recombinant production, its use for 
decomposing chitin, its use in therapy or prophylaxis 
against infection diseases 



DATE-ISSUED: 



July 27, 1999 



INVENTOR-INFORMATION: 
NAME CITY 
Aerts; Johannes Maria / 



Abcoude 



STATE ZIP CODE COUNTRY 
N/A N/A NL 



Franciscus Gerardus 
APPL-NO: 08/ 486839 
DATE FILED: June 7. 1995 



US-CL-CURRENT: 435/201, 435/183 , 530/350 , 536/23.1 , 536/24.3 
ABSTRACT: 

A new human chitinase having an amino acid sequence as shown in FIG. 1 or 
FIG. 2. Modified forms of it having a similar chitin-hydrolyzing activity, and 
antigenic peptides representing one of its epitopes. Recombinant production of 
the human chitinase by genetically engineered hosts or host cells. Recombinant 
nucleic acid encoding it, and human chitinase-specific oligonucleotides. Use 
for therapeutic or prophylactic treatment of humans against infection by 
chitin-containing pathogens, or for decomposing chitin, e.g. from chitin-based 
articles. Antibodies binding to the human chitinase. Diagnostic test kits 
comprising the human chitanase, its antigenic peptides, human chitinase 
antibodies, recombinant nucleic acid or oligonucleotides. 

24 Claims, 5 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 5 



■- KWIC 



Brief Summary Text - BSTX (59): 

Furthermore, this invention provides chitin-based articles of manufacture 
comprising a chitin-hydrolyzing amount of the new human chitinase . E.g., the 
chitin-based article of manufacture may be drug-containing drug carrier or 
implant for controlled drug release, or a transient functional implant . 



Detailed Description Text - DETX (40): 

For example, drugs could be incorporated in chitin based capsules 
('chitosomes'). The concomitant presence of well defined amounts of human 
chitinase in the capsule could ensure a controlled release of drugs. A slow 
but gradual release of drug could particularly be envisioned when it is trapped 
in a chitin matrix. The use of the human enzyme In such a system would result 
in ultimate destruction of the chitin-based capsule and not elicit an 
immunological response. The drugs used in such a system could vary from small 
compounds to proteins and DNA fragments for the purpose of enzyme and gene 
therapy. Chitin (or analogues) is already employed as a carrier for drugs 
(20). 
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PGPUB-DOCUMENT-NUMBER: 200301 75932 

PGPUB-FILING-TYPE: new 

DOCUMENT-IDENTIFIER: US 20030175932 A1 

TITLE: Family 19 class IV chitinase gene from yam 

PUBLICATION-DATE: September 18, 2003 
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APPL-NO: 10/374534 
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non-provislonal-of-provisional 60275760 20010314 US 
non-provisional-of-provisional 60083961 19980501 US 
RELATED APPLICATIONS 

[0001] The present application claims priority of each of U.S. Provisional 
Patent Application Serial No. 60/263.696, filed Jan. 24, 2001, U.S. 



Provisional Patent Application Serial No. 60/298,757, filed Jun. 15, 2001, and 
U.S. Provisional Patent Application Serial No. 60/275,760, filed Mar. 14, 
2001, and is a continuation-in-part of U.S. patent applications Ser. Nos. 
09/633,410, filed Aug. 7, 2000, which is a continuation-in-part of application 
Ser. No. 09/578,01 1 , filed May 24, 2000, which is a continuation-in-part of 
application Ser. No. 09/568,301, filed May 9, 2000, now issued as Pat. No. 

, which is a continuation of application Ser. No. 09/303,387. filed May 

1, 1999, now issued as Pat. No. 6,128,608, which claims priority to U.S. 
provisional application Serial No. 60/083,961, filed May 1, 1998. This 
application is related to applications Ser. No. 09/633,615, Ser. No. 
09/633,616, and Ser. No. 09/633,850, all filed Aug. 7, 2000, which are also 
continuations-in-part of application Ser. No. 09/578,01 1 . This application is 
also related to applications Ser. No. 09/303,386 and Ser. No. 09/305,345, now 
issued as Pat. No. 6,157,921, both filed May 1, 1999, and to application Ser. 
No. 09/715,832, filed Nov. 14, 2000, all of which also claim priority to 
provisional application Serial No. 60/083,961. 
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TITLE: Chitinase chitin-binding fragments 
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US-CL-CURRENT: 424/94.61 , 435/200 , 435/320.1 , 435/325 , 435/69.1 
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APPL-NO: 10/161547 

DATE FILED: June 3, 2002 
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child 09267574 19990312 US 

parent continuation-in-part-of 09039198 19980312 US GRANTED 

parent-patent 6200951 US 

[0001] This application is a continuation-in-part of U.S. Ser. No. 09/039,198 
filed Mar. 12, 1998. 



PGPUB-DOCUMENT-NUMBER: 20030104393 
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TITLE: Blood assessment of injury 
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US-CL-CURRENT: 435/6 
APPL-NO: 09/ 996275 
DATE FILED: November 28, 2001 
RELATED-US-APPL-DATA: 

non-provisional-of-provisional 60253568 20001128 US 
RELATED APPLICATION 

[0001] This application claims priority under 35 U.S.C. .sctn.1 19 of U.S. 
Provisional Application Serial No. 60/253,568 filed Nov. 28, 2000. 



PGPUB-DOCUMENT-NUMBER: 20030087414 
PGPUB-FILING-TYPE: new 
DOCUMENT-IDENTIFIER: US 20030087414 A1 

TITLE: Mammalian mucinase, its recombinant production, and its 

use in therapy or prophylaxis against diseases in which 
mucus is involved or infectious diseases 

PUBLICATION-DATE: May 8, 2003 

US-CL-CURRENT: 435/226, 424/94.2 , 424/94.63 

APPL-NO: 10/004219 

DATE FILED: November 2, 2001 



PGPUB-DOCUMENT-NUMBER: 20030064437 
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TITLE: Expression system for recombinant proteins 
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non-provisional-of-provisional 60248806 20001115 US 



PGPUB-DOCUMENT-NUMBER: 20030049261 

PGPUB-FILING-TYPE: new 

DOCUMENT-IDENTIFIER: US 20030049261 A1 

TITLE: Methods, compositions and kits relating to chitinases 

and chitinase-like molecules and inflammatory disease 

PUBLICATION-DATE: March 13, 2003 

US-CL-CURRENT: 424/146.1, 514/19 , 514/23 , 514/249 , 514/251 , 514/44 
, 514/634 

APPL-NO: 10/202436 

DATE FILED: July 23, 2002 

RELATE D-US-APPL-DATA: 

non-provisional-of-provisional 60307432 20010724 US 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application is entitled to priority pursuant to 35 U.S.C. 

.sctn.1 19(e) to U.S. Provisional Patent Application No. 60/307,432, which was 

filed on Jul. 24,2001. 
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TITLE: CHITINASE MATERIALS AND METHODS 

PUBLICATION-DATE: January 23, 2003 
US-CL-CURRENT: 435/1 96, 435/320. 1 , 435/325 , 435/69. 1 
APPL-NO: 08/663618 
DATE FILED: June 14, 1996 

CONTINUED PROSECUTION APPLICATION: This is a publication of a continued 
prosecution application (CPA) filed under 37 CFR 1.53(d). 



PGPUB-DOCUMENT-NUMBER: 200300031 14 

PGPUB-FILING-TYPE: new 

DOCUMENT-IDENTIFIER: US 200300031 14 A1 

TITLE: Enzyme-based anti-cancer compositions and methods 

PUBLICATION-DATE: January 2, 2003 

US-CL-CURRENT: 424/400 

APPL-NO: 10/ 104475 

DATE FILED: March 22, 2002 

RELATED-US-APPL-DATA: 

non-provisional-of-provisional 60278026 20010322 US 

[0001] This application claims priority from U.S. Provisional Patent 
Application Serial No. 60/278,026, which was filed on Mar. 22, 20001. 



PGPUB-DOCUMENT-NUMBER: 20020155541 
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Application No. 60/144,071, filed Jul. 16, 1999, each of which is incorporated 
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non-provisional-of-provisional 60176523 20000118 US 

[0001] The present application claims priority under Title 35, United States 
Code, .sctn.119 of U.S. Provisional application Serial No. 60/176,523 filed 
Jan. 01,2000. 
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uses thereof 

PUBLICATION-DATE: July 1 1 , 2002 

US-CL-CURRENT: 424/146.1 , 435/226 , 435/320.1 , 435/325 , 435/6 , 435/69.1 
APPL-NO: 09/ 972467 
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child 09972467 A1 20011005 
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TITLE: Human chitinase. its recombinant production, its use 

for decomposing chitin, its use in tlierapy or 
prophylaxis against infection diseases 

PUBLICATION-DATE: July 4, 2002 

US-CL-CURRENT: 424/94.61 , 435/200 , 435/320.1 , 435/325 , 435/69.1 
, 536/23.2 

APPL-NO: 09/ 977827 

DATE FILED: October 15, 2001 

RELATE D-US-APPL-DATA: 

child 09977827 A1 20011015 

parent continuation-of 09343623 19990630 US GRANTED 
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US-PAT-NO: 6607879 

DOCUMENT-IDENTIFIER: US 6607879 B1 

TITLE: Compositions for the detection of blood cell and 

immunological response gene expression 

DATE-ISSUED: August 19, 2003 

US-CL-CURRENT: 435/6, 435/69.1 , 536/23.1 , 536/24.1 , 536/24.3 , 536/24. 
, 536/24.32 , 536/24.33 

APPL-NO: 09/ 023655 

DATE FILED: February 9, 1998 



US-PAT-NO: 6579684 



DOCUMENT-IDENTIFIER: US 6579684 B2 

TITLE: Assay of YKL-40 as a marker for cancer 

DATE-ISSUED: June 17, 2003 



US-CL-CURRENT: 435/7.23, 424/174.1 , 435/4 , 435/7.1 , 435/7.4 , 435/7.92 
, 436/501 , 436/518 , 436/525 , 436/63 , 436/64 , 436/808 
, 436/813 , 530/387.9 . 530/388.1 , 530/388.85 , 530/389.7 

APPL-NO: 09/262213 

DATE FILED: March 4, 1999 

PARENT-CASE: 

RELATED U.S. PATENT APPLICATIONS 

This is a continuation of U.S. Ser. No. 08/581,527, now U.S. Pat. No. 
5,935,798 filed on Apr. 17, 1996, which is a 371 national phase filing of 
PCT/US94/07754, filed on Jul. 8, 1994, which is a continuation-in-part of U.S. 
Ser. No. 08/089,989, filed on Jul. 9, 1993, now abandoned, all of which are 
herein incorporated by reference for all purposes. 



US-PAT-NO: 6576427 
DOCUMENT-IDENTIFIER: US 6576427 B1 
TITLE: Human cartilage glycoprotein 

DATE-ISSUED: June 10, 2003 

US-CL-CURRENT: 435/7.1, 435/331 , 436/501 , 530/387.3 , 530/387.5 
, 530/387.9 , 530/388.1 , 530/388.15 , 530/389.1 

APPL-NO: 08/ 850348 
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TITLE: 



Chitinase chitin-binding fragments 



DATE-ISSUED: 
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US-CL-CURRENT: 514/12, 424/94.61 , 435/209 , 530/350 
APPL-NO: 09/ 267574 
DATE FILED: March 12, 1999 
PARENT-CASE: 

This application is a continuation-in-part of U.S. Ser. No. 09/039,198 
filed Mar. 12, 1998, now U.S. Pat. No. 6,200,951. 
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CROSS-REFERENCE TO RELATED APPLICATIONS 
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Application No. 60/144,071, filed Jul. 16, 1999, each of which is incorporated 
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TITLE: Chitinase materials and methods 
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APPL-NO: 09/510643 

DATE FILED: February 22, 2000 

PARENT-CASE: 

This application claims the benefit of U.S. Provisional Application No. 
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DOCUMENT-IDENTIFIER: US 63031 18 B1 
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TITLE: Human chitinase. its recombinant production, its use for 

decomposing chitin, its use in therapy or prophylaxis 
against infection diseases 

DATE-ISSUED: October 16, 2001 



US-CL-CURRENT: 424/94.61 , 435/209 , 536/23.2 
APPL-NO: 09/ 343623 
DATE FILED: June 30, 1999 
PARENT-CASE: 



This application is a divisional application of U.S. Ser. No. 08/486,839 
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TITLE: Determination of a genetic risk factor for infection and 

other diseases, and detection of activated phagocytes 

DATE-ISSUED: April 24, 2001 



US-CL-CURRENT: 435/6, 435/201 , 536/23.1 , 536/24.3 
APPL-NO: 09/ 156856 
DATE FILED: September 18, 1998 
PARENT-CASE: 
RELATED PATENT APPLICATIONS 



This patent application is a continuation-in-part of U.S. patent 
application Ser. No. 08/486,839 filed on Jun. 17, 1995 and now U.S. Pat. 
No. 5,928,928. 



US-PAT-NO: 6200951 

DOCUMENT-IDENTIFIER: US 6200951 81 
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TITLE: Chitinase chitin-binding fragments 

DATE-ISSUED: March 13, 2001 

US-CL-CURRENT: 514/2, 435/183 , 435/196 , 435/209 , 435/7.8 , 530/324 
, 530/350 

APPL-NO: 09/039198 

DATE FILED: March 12, 1998 



US-PAT-NO: 6184027 
DOCUMENT-IDENTIFIER: US 6184027 B1 

TITLE: Isolation and purification of eubacteria and fungus with 

catalytically inactive murein binding enzymes 

DATE-ISSUED: February 6, 2001 

US-CL-CURRENT: 435/261 
APPL-NO: 09/262419 
DATE FILED: March 4, 1999 
PARENT-CASE: 



This is a continuation-in-part application of U.S. patent application Ser. 
No. 08/823,293 filed Mar. 21, 1997 (now U.S. Pat. No. 5,935,804). 



US-PAT-NO: 6177447 
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TITLE: 



Deoxynojirimycin derivatives and their uses as 
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DATE-ISSUED: 



January 23, 2001 



US-CL-CURRENT: 514/319, 546/195 
APPL-NO: 09/ 230005 
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PARENT-CASE: 

This application is filed under 35 U.S.C. .sctn. 371 as a nation phase 
application of PCT application number PCT/NL97/0041 1 filed on Jul. 14, 1997. 
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US-PAT-NO: 6159719 
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TITLE: Pan-bacterial and pan-fungal identification reagents and 

methods of use thereof 

DATE-ISSUED: December 12, 2000 

US-CL-CURRENT: 435/206, 435/18 , 435/7.1 

APPL-NO: 09/261665 

DATE FILED: March 3, 1999 

PARENT-CASE: 

This application is a division of U.S. patent application Ser. No. 
08/823,293 filed Mar. 21, 1997, now U.S. Pat. No. 5,935,804. 
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Human chitinase, its recombinant production, its use 
for decomposing chitin, its use in therapy or 
prophylaxis against infection diseases 



PUBLICATION-DATE: 



July 4, 2002 



INVENTOR-INFORMATION: 
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Aerts, Johannes Maria ^ 
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Franciscus Gerardus 
APPL-NO: 09/ 977827 
DATE FILED: October 15, 2001 
RELATED-US-APPL-DATA: 
child 09977827 A1 20011015 

parent continuation-of 09343623 19990630 US GRANTED 

parent-patent 63031 1 8 US 

US-CL-CURRENT: 424/94.61, 435/200 , 435/320,1 , 435/325 , 435/69.1 
, 536/23.2 

ABSTRACT: 

A human chitinase, its recombinant production, its use for decomposing chitin, 
its use in therapy or prophylaxis against infection diseases 
A new human chitinase having an amino acid sequence as shown in FIG. 1 or FIG. 
2. Modified forms of it having a similar chitin-hydrolyzing activity, and 
antigenic peptides representing one of its epitopes. Recombinant production of 
the human chitinase by genetically engineered hosts or host cells. Recombinant 
nucleic acid encoding it, and human chitinase-specific oligonucleotides. Use 
for therapeutic or prophylactic treatment of humans against infection by 
chitin-containing pathogens, or for decomposing chitin, e.g. from chitin-based 
articles. Antibodies binding to the human chitinase. Diagnostic test kits 
comprising the human chitinase, its antigenic peptides, human chitinase 
antibodies, recombinant nucleic acid or oligonucleotides. 



KWIC 



Detail Description Paragraph - DETX (83): 

[0160] To test whether human chitotriosidase can exert an antifungal action, 
a chitinous fungus (Mucor mucedo) was grown on plates (containing malt extract, 
peptone, glucose and agar) under a Cellophane membrane in order to keep the 
hyphae flat against the agar surface (see ref.16) . Individual sectors were 
cut out and mounted on microscope slides. Purified chitozyme 50 and chitozyme 
39 were dialysed against 0.15 M sodium chloride. Samples of enzyme-containing 
solutions, and 0.15 M NaCI were pipetted on the hyphal tips. Microscopical 
analysis revealed that application of enzyme resulted in immediate cessation of 
hyphal growth, followed by a distorted morphological appearance. Application 
of saline had no effect. Negative effects on hyphal growth were detectable 
using chitozyme solutions with a concentration of enzyme as little as 0.005 
mg/ml. 
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APPL-NO: 09/ 932558 

DATE FILED: August 17, 2001 

RELATED-US-APPL-DATA: 

child 09932558 A1 20010817 

parent continuation-ln-part-of 09078208 19980513 US ABANDONED 
US-CL-CURRENT: 424/94.1 , 424/405 
ABSTRACT: 

The present invention features methods of treating fungal infections in mammals 
including humans by administering one or more lytic enzymes and compositions 
comprising the same. The present invention further features a new method for 
isolating and purifying lytic enzymes to a degree of purity acceptable for 
treating fungal infections, including invasive Aspergillosis. 

[0001] This application is a continuation-in-part of U.S. patent application 
Sen No. 09/078,208, filed on May 13, 1998. 



KWIC 



Summary of Invention Paragraph - BSTX (15): 

[0014] A variety of glucanases, chitinases, proteases and other hydrolytic 
enzymes produced by Trichoderma species have been implicated in the biological 
control of plant fungal pathogens. U.S. Pat. No. 4,062,941 discloses a 
method for treating fungal infections in animals by administering a fungal 
lytic enzyme extracted from Coprimus or Lycoperdon, with or without an 
antimycotic agent, such as amphotericin B, nystatin, or griseofulvin. This and 
all other U.S. patents cited herein are hereby specifically incorporated 



herein by reference in their entirety. Pope and Davies (Postgraduate Medical 
J. 55:674-676 (1979)) teach a method of treating systemic fungal infections in 
mice by administering fungal lytic enzymes obtained from Coprlnus comatus, 
Physarum polycephalum, and Lycoperdon pyriforme alone or in conjunction with 
conventional antimycotic drugs such as amphotericin B. Chalkley, et al. 
(Sabouraudia: J. Med. Vet. Mycol. 23:147-164 (1985)) discloses in vitro 
antifungal activity of mycolases comprising chitinase, .beta.1,3-glucanase, and 
exo-glycosidases from Physarum polycephalum against Candida pseudotropicalis 
and Candida albicans, but only slight enhancement of amphotericin B treatment 
of mice systemically infected with Candida albicans. In two human subjects 
infected with pulmonary coccidioidomycosis and one patient with Aspergillus 
pulmonary and mediastinal infection, mycolases administered with amphotericin B 
was not effective in eliminating the fungal infections. International Patent 
Application No. WO 94/13784 discloses an antifungal composition comprising a 
fungal cell wall degrading enzyme, such as endochitinases, chitin 
1,4-.beta.-chitobiosidases, glucan 1,3-.beta.-glucosldases and cellulases, 
together with a non-enzymatic fungicide, and a method of inhibiting the 
replication, germination, or growth of a chitin- and 
1,3-.beta.-glucan-containing fungus, such as Botrytis cinerea. International 
Patent Application No. WO 95/31534 and U.S. Pat. Nos. 5,770,406 and 
6,022,723 disclose a DNA construct encoding .beta.1,6-endo-glucanase activity, 
a method of producing said enzyme, a preparation of said enzyme, and a method 
of using said enzyme in degradation or modification of .beta.-glucan-containing 
materials. However, no studies have shown the therapeutically effective use of 
the lytic enzymes isolated from Trichoderms, such as .beta.1,6-glucanase or 
chitobiosidase, for the in vivo treatment of fungal infection, including 
invasive Aspergillosis. The treatment based on these lytic enzymes disclosed 
herein offers a new approach to fighting fungal infections, especially against 
the more invasive and resistant fungal infections, such as Aspergillosis. 
Because humans and animals are not known to have glucan or chitin structures 
like those of lower animals and microbes, glucanases, chitinases and proteases 
should not display significant toxicity or undesirable biologic effects in 
humans or animals. 
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US-CL-CURRENT: 530/324, 536/23.6 
ABSTRACT: 

Biocidal proteins isolated from seeds have been characterized, in particular 
proteins isolated from members of the Brassicaceae, Compositae and Leguminosae 
families including Raphanus, Brassica, Sinapis, Arabidopsis, Dahlia, Cnicus, 
Lathyrus and Clitoria. The proteins show a wide range of antifungal activity 
and some are active against Gram-positive bacteria. All share a common amino 
acid sequence. DNA encoding the proteins has been isolated and incorporated 
into vectors. Plants transformed with this DNA may be produced. The proteins 
find commercial application as antifungal or antibacterial agents; transformed 
plants will show increased disease-resistance. 
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Summary of Invention Paragraph - BSTX (7): 

[0007] These proteins have gained considerable attention as they could 
potentially be used as biocontrol agents. The chitinases and 
beta-1,3-glucanases have weak activities by themselves, and are only inhibitory 
to plant pathogens when applied in combination (Mauch et al, 1988, Plant 
Physiol, 88, 936-942). The chltin-binding lectins can also be classified as 
rather weak antifungal factors (Broekaert et al, 1989, Science, 245, 1100-1102; 
Van Parijs et al, 1991, Planta, 183, 258-264). Zeamatin is a more potent 
antifungal protein but its activity is strongly reduced by the presence of ions 
at physiological concentrations (Roberts and Selitnermikoff, 1990, G Gen 
Microbiol, 136, 2150-2155). Finally, thionins and ribosome-inactivating 
proteins are potentially hazardous since they are known to be toxic for human 
cells (Carrasco et al, 1981, Eur J Biochem, 116, 185-189; Vernon et al. 1985, 
Arch Biochem Biophys, 238, 18-29; Stirpe and Barbieri, 1986, FEBS Lett. 195, 



1-8). 



US-PAT-NO: 6187904 



DOCUMENT-IDENTIFIER: US 6187904 B1 



TITLE: 



Biocidal proteins 



DATE-ISSUED: 



February 13, 2001 



INVENTOR-INFORMATION: 
NAME CITY 



STATE ZIP CODE COUNTRY 



Broekaert; Willem F. 
Cammue; Bruno P. A 
Osborn; Rupert W. 
Rees; Sarah B. 



Dilbeek 

Alsemberg 
Middlesex 
Berkshire 
Amzegem 
Heverlee 



N/A N/A BE 



N/A N/A BE 



Terras; Franky R. G. 
Vanderleyden; Jozef 



N/A N/A GB 
N/A N/A GB 
N/A N/A BE 
N/A N/A BE 



APPL-NO: 08/ 971982 
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This is a continuation of application Ser. No. 08/452,078, filed May 26, 
1995 now U.S. Pat. No. 5,689,043, which is a Division of application Ser. 
No. 08/377.687, filed Jan. 25, 1995, U.S. Pat. No. 5,538,525, which is a 
Continuation of application Ser. No. 08/002,480, filed Jan. 4, 1993, now 
abandoned, which is a Continuation of PCT/GB92/01570, filed Aug. 27, 1992, now 
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US-CL-CURRENT: 530/324, 530/326 , 530/350 
ABSTRACT: 

Biocidal proteins isolated from seeds have been characterised, in particular 
proteins isolated from members of the Brassicaceae, Compositae and Leguminosae 
families including Raphanus, Brassica, Sinapis, Arabidopsis, Dahlia, Cnicus, 
Lathyrus and Clitoria. The proteins show a wide range of antifungal activity 
and some are active against Gram-positive bacteria. All share a common amino 
acid sequence. DNA encoding the proteins has been isolated and incorporated 
into vectors. Plants transformed with this DNA may be produced. The proteins 
find commercial application as antifungal or antibacterial agents; transformed 
plants will show increased disease-resistance. 
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GB 
GB 
GB 



COUNTRY 



APPL-NO APPL-DATE 

9118523 August 29, 1991 
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2 Claims, 60 Drawing figures 



Exemplary Claim Number: 1 
Number of Drawing Sheets: 39 
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Brief Summary Text - BSTX (7): 

These proteins have gained considerable attention as they could potentially 
be used as biocontrol agents. The chitinases and beta-1,3-glucanases have weak 
activities by themselves, and are only inhibitory to plant pathogens when 
applied in combination (Mauch et al. 1988, Plant Physiol, 88, 936-942). The 
chitin-binding lectins can also be classified as rather weak antifungal factors 
(Broekaert et al, 1989, Science, 245, 1100-1102; Van Parijs et al, 1991, 
Planta, 183, 258-264). Zeamatin is a more potent antifungal protein but its 
activity is strongly reduced by the presence of ions at physiological 
concentrations (Roberts and Selitnermikoff, 1990, G Gen Microbiol, 136, 
2150-2155). Finally, thionins and ribosome-inactivating proteins are 
potentially hazardous since they are known to be toxic for human cells 
(Carrasco et al, 1981, Eur J Biochem, 116, 185-189; Vernon et al, 1985, Arch 
Biochem Biophys, 238, 18-29; Stirpe and Barbieri, 1986, FEBS Lett, 195, 1-8). 
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2, 1987, now abandoned. Such applications are herein incorporated by 
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US-CL-CURRENT: 800/301, 435/320.1 , 435/419 , 800/279 
ABSTRACT: 

Novel plant proteins (SAFPs) which synergize the activity of antifungal 
antibiotics are identified. SAFPs are demonstrated to synergize antifungal 
antibiotics, such as nikkomycins, polyoxins and amphotericins. SAFPs alone 
also display antifungal activity against several species of fungi, including 
strains of Candida, Trichoderma, Neurospora and strains of the plant pathogens 
Fusarium, Rhizoctonia and Chaetomium. Synergistic antifungal compositions 
containing SAFP and antifungal antibiotics are provided. In particular, 
synergistic compositions of corn-SAFP (zeamatin), sorghum-SAFP (sormatin) or 
oat-SAFP (avematin) and nikkomycin are found to be effective as antifungal 
compositions, especially against the opportunistic human pathogen Candida 
albicans. Method for employing SAFPs and synergistic compositions containing 
them for the inhibition of fungi are provided. In addition, a method for 
purifying SAFP from grain meal is provided. 

5 Claims, 13 Drawing figures 



Exemplary Claim Number: 1 
Number of Drawing Sheets: 10 
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Detailed Description Text - DETX (4): 

The present work is an extension of experiments with antifungal proteins 
(AFPs) which were isolated from barley, corn and wheat (Roberts and 
Selitrennikoff (1988) J. Gen. Microbiol. 134:169-176). These proteins 
inhibited growth of Trichoderma, Phycomyces and Alternaria and have been shown 
to have endochitinase activity. Wheat and barley AFP chitinases did not 
inhibit growth of Neurospora, in contrast to corn AFP preparations. Growth of 
the important human pathogen Candida albicans was found to be resistant to 
inhibition by the AFPs in agar plate assays. AFPs were then assessed to 
determine if they synergized with antifungal antibiotics to lower the MICs of 
the antibiotics. Selected results of such experiments are summarized in Table 
1. Nikkomycin, a mixture of nikkomycin Z and X, synergized with all AFP 
preparations, but synergy was particularly dramatic with corn-AFP preparations. 
Polyoxin synergized significantly with corn and wheat AFP preparations, while 
modest synergy was observed with combinations of amphotericin and AFP 
preparations from barley and corn. In contrast, no synergy was observed with 
papulocandin and AFP preparations. Wheat and barley AFPs (Table 1) were 
purified to homogeneity. The corn-AFP preparation (Table 1) when 
chromatographed through a CM-Sephadex.TM. column was shown to contain multiple 
protein peaks (FIG. 1). Using synergy with nikkomycin to inhibit the growth of 
C albicans as an activity assay, the synergizing activity in corn-AFP 
preparations was found to reside in a single protein fraction from 
CM-Sephadex.TM. column chromatography, see FIG. 1. Further purification of 
this fraction using conventional hydrophobic column chromatography with 
phenyl-Sepharose.TM. resulted in the isolation of an approximately 22 kd 
protein. The 22 kd protein which effected strong enhancement of nikkomycin 
activity was designated a corn-SAFP, and specifically named zeamatin. 
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US-CL-CURRENT: 800/301, 435/418 , 435/419 , 435/69.1 , 536/23.6 
ABSTRACT: 

Biocidal proteins isolated from seeds have been characterised, in particular 
proteins isolated from members of the Brassicaceae, Compositae and Leguminosae 
families including Raphanus, Brassica, Sinapis, Arabidopsis, Dahlia, Cnicus, 
Lathyrus and Clitoria. The proteins show a wide range of antifungal activity 
and some are active against Gram-positive bacteria. All share a common amino 
acid sequence. DNA encoding the proteins has been isolated and incorporated 
into vectors. Plants transformed with this DNA may be produced. The proteins 
find commercial application as antifungal or antibacterial agents; transformed 
plants will show increased disease-resistance. 

19 Claims, 42 Drawing figures 



Exemplary Claim Number: 1 
Number of Drawing Sheets: 39 
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Brief Summary Text - BSTX (7): 

These proteins have gained considerable attention as they could potentially 
be used as biocontrol agents. The chitinases and beta-1,3-glucanases have weak 
activities by themselves, and are only inhibitory to plant pathogens when 
applied in combination (Mauch et al, 1988, Plant Physiol, 88, 936-942). The 
chitin-binding lectins can also be classified as rather weak antifungal factors 
(Broekaert et al, 1989, Science, 245, 1100-1102; Van Parijs et al, 1991, 
Planta, 183, 258-264). Zeamatin is a more potent antifungal protein but its 
activity is strongly reduced by the presence of ions at physiological 
concentrations (Roberts and Selitnermikoff, 1990, G Gen Microbiol, 136, 
2150-2155). Finally, thionins and ribosome-inactivating proteins are 
potentially hazardous since they are known to be toxic for human cells 
(Carrasco et al, 1981, Eur J Biochem, 116, 185-189; Vernon et al, 1985, Arch 
Biochem Biophys, 238, 18-29; Stirpe and Barbieri, 1986, FEBS Lett, 195, 1-8). 
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, 435/69.1 , 435/71.1 , 47/57.6 , 536/23.2 , 536/23.7 

ABSTRACT: 

Novel bacterial strains are described which produce and secrete chitinase as 
a result of the introduction of foreign DNA linked to a sequence encoding 
chitinase, an enzyme that degrades chitin. The bacterial strains can be used 
to provide protection for plants against chitinase sensitive plant pathogens. 
Methods of preparing the chitinase producing bacterial cells are also 
described. Methods of protecting plants from chitinase sensitive pathogens are 
also described. 

22 Claims, 4 Drawing figures 

Exemplary Claim Number: 5 

Number of Drawing Sheets: 4 
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Detailed Description Text - DETX (25): 

The present invention can also be used in combination with the introduction 
of some other foreign DNA, that is foreign DNA other than chitinase DNA, into a 
bacteria or plant. For instance, in the case of rhizobacteria, such other 
foreign DNA could provide the host with some other form of anti-pathogen 
activity or with some other means to allow it to enhance the soil environment 
to the benefit of the plant. Another example is the introduction into a plant 
cell of a foreign gene attached to the nucleotide sequence encoding the signal 
peptide sequence of the chitinase A gene. Such foreign genes for introduction 
into a plant cell could be from a variety of sources (e.g., bacterial, plant, 
mammalian, yeast or fungal) and from a number of classes of genes, e.g., genes 
to protect plants against pathogens (including antifungal genes, e.g., 
cecropia, magainin, attacins or lysozymes); genes to protect plants against 
environmental stresses (such as antifreeze genes and salt tolerance genes); and 
genes to allow plant cells to produce desired pharmaceutical or other peptides, 
in particular where the peptide is to be overproduced for collection and 
purification (such as genes for growth hormones or insulin). The expressed 
polypeptide will then be released into the environment. 
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Laue; Bridget E. Davis 
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CO N/A N/A 
CO N/A N/A 
CA N/A N/A 
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APPL-NO: 08/ 456430 
DATE FILED: June1, 1995 
PARENT-CASE: 

This is a divisional of application Ser. No. 08/178,708, filed Jan. 10, 
1994, now U.S. Pat. No. 5,521,153, which is a continuation-in-part of Ser. 
No. 07/505,781, filed Apr. 6, 1990, now abandoned, which is a 
continuation-in-part of Ser. No. 07/104,755, filed Oct. 2, 1987, now 
abandoned. 



US-CL-CURRENT: 514/12, 514/2 , 514/8 , 530/372 , 530/376 
ABSTRACT: 

Novel plant proteins (SAFPs) which synergize the activity of antifungal 
antibiotics are identified. SAFPs are demonstrated to synergize antifungal 
antibiotics, such as nikkomycins, polyoxins and amphotericins. SAFPs alone 
also display antifungal activity against several species of fungi, including 
strains of Candida, Trichoderma, Neurospora and strains of the plant pathogens 
Fusarium, Rhizoctonia and Chaetomium. Synergistic antifungal compositions 
containing SAFP and antifungal antibiotics are provided. In particular, 
synergistic compositions of corn-SAFP (zeamatin), sorghum-SAFP (sormatin) or 
oat-SAFP (avematin) and nikkomycin are found to be effective as antifungal 
compositions, especially against the opportunistic human pathogen Candida 
albicans. Method for employing SAFPs and synergistic compositions containing 
them for the inhibition of fungi are provided. In addition, a method for 
purifying SAFP from grain meal is provided. 

26 Claims, 13 Drawing figures 

Exemplary Claim Number: 1 



Number of Drawing Sheets: 1 0 
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Detailed Description Text - DETX (4): 

The present work is an extension of experinnents with antifungal proteins 
(AFPs) which were isolated from barley, corn and wheat (Roberts and 
Selitrennikoff (1988) J. Gen. Microbiol. 134:169-176). These proteins 
inhibited growth of Trichoderma, Phycomyces and Alternaria and have been shown 
to have endochitinase activity. Wheat and barley AFP chitinases did not 
inhibit growth of Neurospora, in contrast to corn AFP preparations. Growth of 
the important human pathogen Candida albicans was found to be resistant to 
inhibition by the AFPs in agar plate assays. AFPs were then assessed to 
determine if they synergized with antifungal antibiotics to lower the MICs of 
the antibiotics. Selected results of such experiments are summarized in Table 
1. Nikkomycin, a mixture of nikkomycin Z and X, synergized with all AFP 
preparations, but synergy was particularly dramatic with corn-AFP preparations. 
Polyoxin synergized significantly with corn and wheat AFP preparations, while 
modest synergy was obsen/ed with combinations of amphotericin and AFP 
preparations from barley and corn. In contrast, no synergy was observed with 
papulocandin and AFP preparations. Wheat and barley AFPs (Table 1) were 
purified to homogeneity. The corn-AFP preparation (Table 1) when 
chromatographed through a CM-Sephadex.TM. column was shown to contain multiple 
protein peaks (FIG. 1). Using synergy with nikkomycin to inhibit the growth of 
C. albicans as an activity assay, the synergizing activity in corn-AFP 
preparations was found to reside in a single protein fraction from 
CM-Sephadex.TM. column chromatography, see FIG. 1. Further purification of 
this fraction using conventional hydrophobic column chromatography with 
phenyl-Sepharose.TM. resulted in the isolation of an approximately 22 kd 
protein. The 22 kd protein which effected strong enhancement of nikkomycin 
activity was designated a corn-SAFP, and specifically named zeamatin. 
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This is a division of application Ser. No. 08/377,687, filed Jan. 25, 
1995, now U.S. Pat. 5,538,525 which is a continuation of application Ser. 
No. 08/002,480 filed Jan. 4, 1993, abandoned, which is a continuation of 
PCT/GB92/01570 filed Aug. 27, 1992. 



US-CL-CURRENT: 800/301, 435/252.3 , 435/320.1 , 435/418 , 435/419 , 536/23.6 
ABSTRACT: 

Biocidal proteins isolated from seeds have been characterised, in particular 
proteins isolated from members of the Brassicaceae, Compositae and Leguminosae 
families including Raphanus, Brassica, Sinapis, Arabidopsis, Dahlia, Cnicus, 
Lathyrus and Clitoria. The proteins show a wide range of antifungal activity 
and some are active against Gram-positive bacteria. All share a common amino 
acid sequence. DMA encoding the proteins has been isolated and incorporated 
into vectors. Plants transformed with this DNA may be produced. The proteins 
find commercial application as antifungal or antibacterial agents; transformed 
plants will show increased disease-resistance. 

13 Claims, 44 Drawing figures 
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Brief Summary Text - BSTX (8): 

These proteins have gained considerable attention as they could potentially 
be used as biocontrol agents. The chitinases and beta-1,3-glucanases have weak 
activities by themselves, and are only inhibitory to plant pathogens when 
applied in combination (Mauch et al, 1988, Plant Physiol, 88, 936-942). The 
chitin-binding lectins can also be classified as rather weak antifungal factors 
(Broekaert et al, 1989, Science, 245, 1100-1102; Van Parijs et al, 1991, 
Planta, 183, 258-264). Zeamatin is a more potent antifungal protein but its 
activity is strongly reduced by the presence of ions at physiological 
concentrations (Roberts and Selitnermikoff, 1990, G Gen Microbiol, 136, 
2150-2155). Finally, thionins and ribosome-inactivating proteins are 
potentially hazardous since they are known to be toxic for human cells 
(Carrasco et al, 1981, Eur J Biochem, 116, 185-189; Vernon et al, 1985, Arch 
Blochem Biophys, 238, 18-29; Stirpe and Barbieri, 1986, FEBS Lett, 195, 1-8). 
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application Ser. No. 07/930,970, filed Aug. 14, 1992, now U.S. Pat. No. 
5,290,687, which Is a continuation of application U.S. Ser. No. 07/550,253, 
filed Jul. 9, 1990, which issued as U.S. Pat. No. 5,374,540 for 
CHITINASE-PRODUCING BACTERIA AND PLANTS, which is a continuation-in-part of 
application U.S. Ser. No. 06/888,033, filed Jul. 18, 1986, which issued as 
U.S. Pat. No. 4,940,840 for NOVEL CHITINASE-PRODUCING BACTERIA AND PLANTS, 
and which is a continuation-in-part of U.S. Ser. No. 06/593,691, filed Mar. 
26, 1984, which issued as U.S. Pat. No. 4,751,081 for NOVEL 

CHITINASE-PRODUCING BACTERIA, all in the names of Trevor V. Suslow and Jonathan 
D. G. Jones. All of the above are incorporated herein by reference. 



US-CL-CURRENT: 800/317.4, 435/100 , 435/105 , 435/209 , 435/69.1 , 435/69.7 
, 435/70.1 

ABSTRACT: 

Novel plants are described which produce and secrete chitinase as the result 
of the introduction of foreign DNA linked to a sequence encoding chitinase, an 
enzyme capable of degrading chitin present in fungi and nematodes. Novel 
plants that are resistant to cold damage are also described which are created 
by introduction of DNA encoding for the production of chitinase. The plants of 
the invention may also have enhanced levels of reducing sugars or sweetness, or 
produce fruit having enhanced levels of reducing sugars or sweetness, or may be 
selected for enhanced post-harvest storage life. 



12 Claims, 4 Drawing figures 
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Detailed Description Text - DETX (25): 

The present invention can also be used in combination with the introduction 
of some other foreign DNA, that is foreign DNA other than chitinase DNA, into a 
bacteria or plant. For instance, in the case of rhizobacteria, such other 
foreign DNA could provide the host with some other form of anti-pathogen 
activity or with some other means to allow it to enhance the soil environment 
to the benefit of the plant. Another example is the introduction into a plant 
cell of a foreign gene attached to the nucleotide sequence encoding the signal 
peptide sequence of the chitinase A gene. Such foreign genes for introduction 
into a plant cell could be from a variety of sources (e.g., bacterial, plant, 
mammalian, yeast or fungal) and from a number of classes of genes, e.g., genes 
to protect plants against pathogens (including antifungal genes, e.g., 
cecropia, magainin, attacins or lysozymes); genes to protect plants against 
environmental stresses (such as antifreeze genes and salt tolerance genes); and 
genes to allow plant cells to produce desired pharmaceutical or other peptides, 
in particular where the peptide is to be overproduced for collection and 
purification (such as genes for growth hormones or insulin). The expressed 
polypeptide will then be released into the environment. 
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US-CL-CURRENT: 435/320.1, 435/252.3 , 435/69.1 , 514/12 , 514/2 , 514/8 
, 530/372 , 530/376 , 536/22.1 . 536/23.1 , 536/23.6 

ABSTRACT: 

Novel plant proteins (SAFPs) which synergize the activity of antifungal 
antibiotics are identified. SAFPs are demonstrated to synergize antifungal 
antibiotics, such as nikkomycins, polyoxins and amphotericins. SAFPs alone 
also display antifungal activity against several species of fungi, including ■ 
strains of Candida, Trichoderma, Neurospora and strains of the plant pathogens 
Fusarium, Rhizoctonia and Chaetomium. Synergistic antifungal compositions 
containing SAFP and antifungal antibiotics are provided. In particular, 
synergistic compositions of corn-SAFP (zeamatin), sorghum-SAFP (sormatin) or 
oat-SAFP (avematin) and nikkomycin are found to be effective as antifungal 
compositions, especially against the opportunistic human pathogen Candida 
albicans. Method for employing SAFPs and synergistic compositions containing 
them for the inhibition of fungi are provided. In addition, a method for 
purifying SAFP from grain meal is provided. 

2 Claims, 13 Drawing figures 

Exemplary Claim Number: 1 
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Detailed Description Text - DETX (4): 

The present work is an extension of experiments with antifungal proteins 
(AFPs) which were isolated from barley, corn and wheat (Roberts and 
Selitrennikoff (1988) J. Gen. Microbiol. 134:169-176). These proteins 
inhibited growth of Trichoderma, Phycomyces and Alternaria and have been shown 
to have endochitinase activity. Wheat and barley AFP chitinases did not 
inhibit growth of Neurospora, in contrast to corn AFP preparations. Growth of 
the important human pathogen Candida albicanswas found to be resistant to 
inhibition by the AFPs in agar plate assays. AFPs were then assessed to 
determine if they synergized with antifungal antibiotics to lower the MICs of 
the antibiotics. Selected results of such experiments are summarized in Table 
1. Nikkomycin, a mixture of nikkomycin Z and X, synergized with all AFP 
preparations, but synergy was particularly dramatic with corn-AFP preparations. 
Polyoxin synergized significantly with corn and wheat AFP preparations, while 
modest synergy was observed with combinations of amphotericin and AFP 
preparations from barley and corn. In contrast, no synergy was observed with 
papulocandin and AFP preparations. Wheat and barley AFPs (Table 1) were 
purified to homogeneity. The corn-AFP preparation (Table 1) when 
chromatographed through a CM-Sephadex.TM. column was shown to contain multiple 
protein peaks (FIG. 1). Using synergy with nikkomycin to inhibit the growth of 
C. albicans as an activity assay, the synergizing activity in corn-AFP 
preparations was found to reside in a single protein fraction from 
CM-Sephadex.TM. column chromatography, see FIG. 1. Further purification of 
this fraction using conventional hydrophobic column chromatography with 
phenyl-Sepharose.TM. resulted in the isolation of an approximately 22 kd 
protein. The 22 kd protein which effected strong enhancement of nikkomycin 
activity was designated a corn-SAFP, and specifically named zeamatin. 
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continuation of application U.S. Ser. No. 07/550,253, filed Jul. 9,1990, 
which issued as U.S. Pat. No. 5,374,540 for CHITINASE-PRODUCING BACTERIA AND 
PLANTS, which is a continuation-in-part of application U.S. Ser. No. 
06/888,033, filed Jul. 18, 1986, which issued as U.S. Pat. No. 4,940,840 for 
NOVEL CHITINASE-PRODUCING BACTERIA AND PLANTS, and which is a 
continuation-in-part of U.S. Ser. No. 06/593,691, filed Mar. 26, 1984, which 
issued as U.S. Pat. No. 4,751,081 for NOVEL CHITINASE-PRODUCING BACTERIA, all 
in the names of Trevor V. Suslow and Jonathan D. G. Jones. All of the above 
are incorporated herein by reference. 



US-CL-CURRENT: 800/284, 435/100 , 435/105 , 435/209 , 435/69.1 , 435/69.7 
, 435/70.1 , 800/279 , 800/288 , 800/289 

ABSTRACT: 

Novel plants are described which produce and secrete chitinase as the result 
of the introduction of foreign DNA linked to a sequence encoding chitinase, an 
enzyme capable of degrading chitin present in fungi and nematodes. Novel 
plants that are resistant to cold damage are also described which are created 
by introduction of DNA encoding for the production of chitinase. The plants of 
the invention may also have enhanced levels of reducing sugars or sweetness, or 
produce fruit having enhanced levels of reducing sugars or sweetness, or may be 
selected for enhanced post-harvest storage life. 

25 Claims, 4 Drawing figures 



STATE ZIP CODE COUNTRY 
CA N/A N/A 
N/A N/A GB 



Exemplary Claim Number: 9 



Number of Drawing Sheets: 4 



KWIC 



Detailed Description Text - DETX (25): 

The present invention can also be used in combination with the introduction 
of some other foreign DNA, that is foreign DNA other than chitinase DNA, into a 
bacteria or plant. For instance, in the case of rhizobacteria, such other 
foreign DNA could provide the host with some other form of anti-pathogen 
activity or with some other means to allow it to enhance the soil environment 
to the benefit of the plant. Another example is the introduction into a plant 
cell of a foreign gene attached to the nucleotide sequence encoding the signal 
peptide sequence of the chitinase A gene. Such foreign genes for introduction 
into a plant cell could be from a variety of sources (e.g., bacterial, plant, 
mammalian, yeast or fungal) and from a number of classes of genes, e.g., genes 
to protect plants against pathogens (including antifungal genes, e.g., 
cecropla, magainin, attaclns or lysozymes); genes to protect plants against 
environmental stresses (such as antifreeze genes and salt tolerance genes); and 
genes to allow plant cells to produce desired pharmaceutical or other peptides, 
in particular where the peptide is to be overproduced for collection and 
purification (such as genes for growth hormones or insulin). The expressed 
polypeptide will then be released into the environment. 
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US-CL-CURRENT: 514/2, 514/12 , 530/324 
ABSTRACT: 

Biocidal proteins isolated from seeds have been characterised, in particular 
proteins isolated from members of the Brassicaceae, Compositae and Leguminosae 
families including Raphanus, Brassica, Sinapis, Arabidopsis, Dahlia, Cnicus, 
Lathyrus and Clitoria. The proteins show a wide range of antifungal activity 
and some are active against Gram-positive bacteria. All share a common amino 
acid sequence. DNA encoding the proteins has been isolated and incorporated 
into vectors. Plants transformed with this DNA may be produced. The proteins 
find commercial application as antifungal or antibacterial agents; transformed 
plants will show increased disease-resistance. 

14 Claims, 42 Drawing figures 
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Brief Summary Text - BSTX (8): 

These proteins have gained considerable attention as they could potentially 
be used as biocontrol agents. The chitinases and beta-1,3-glucanases have weak 
activities by themselves, and are only inhibitory to plant pathogens when 
applied in combination (Mauch et al, 1988, Plant Physiol, 88,936-942). The 
chitin-binding lectins can also be classified as rather weak antifungal factors 
(Broekaert et al, 1989, Science, 245, 1100-1102; Van Parijs et al, 1991, 
Planta, 183, 258-264). Zeamatin is a more potent antifungal protein but its 
activity is strongly reduced by the presence of ions at physiological 
concentrations (Roberts and Selitnermikoff, 1990, G Gen Microbiol, 136, 
2150-2155). Finally, thionins and ribosome-inactivating proteins are 
potentially hazardous since they are known to be toxic for human cells 
(Carrasco et al, 1981, Eur J Biochem, 116, 185-189; Vernon et al, 1985, Arch 
Biochem Biophys, 238, 18-29; Stirpe and Barbieri, 1986, FEBS Lett, 195, 1-8). 
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US-CL-CURRENT: 514/2, 514/12 , 514/8 , 530/372 , 530/376 
ABSTRACT: 

Novel plant proteins (SAFPs) which synergize the activity of antifungal 
antibiotics are identified. SAFPs are demonstrated to synergize antifungal 
antibiotics, such as nikkomycins, polyoxins and amphotericins. SAFPs alone 
also display antifungal activity against several species of fungi, including 
strains of Candida, Trichoderma, Neurospora and strains of the plant pathogens 
Fusarium, Rhizoctonia and Chaetomium. Synergistic antifungal compositions 
containing SAFP and antifungal antibiotics are provided. In particular, 
synergistic compositions of corn-SAFP (zeamatin), sorghum-SAFP (sormatin) or 
oat-SAFP (avematin) and nikkomycin are found to be effective as antifungal 
compositions, especially against the opportunistic human pathogen Candida 
albicans. Method for employing SAFPs and synergistic compositions containing 
them for the inhibition of fungi are provided. In addition, a method for 
purifying SAFP from grain meal is provided. 

15 Claims, 13 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 10 
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Detailed Description Text - DETX (4): 

The present work is an extension of experiments with antifungal proteins 
(AFPs) which were isolated from barley, corn and wheat (Roberts and 
Selitrennikoff (1988) J. Gen. Microbiol. 134:169-176). These proteins 
inhibited growth of Trichoderma, Phycomyces and Alternaria and have been shown 
to have endochitinase activity. Wheat and barley AFP chitinases did not 
inhibit growth of Neurospora, in contrast to corn AFP preparations. Growth of 
the important human pathogen Candida albicans was found to be resistant to 
inhibition by the AFPs in agar plate assays. AFPs were then assessed to 
determine if they synergized with antifungal antibiotics to lower the MICs of 
the antibiotics. Selected results of such experiments are summarized in Table 
1. Nikkomycin, a mixture of nikkomycin Z and X, synergized with all AFP 
preparations, but synergy was particularly dramatic with corn-AFP preparations. 
Polyoxin synergized significantly with corn and wheat AFP preparations, while 
modest synergy was observed with combinations of amphotericin and AFP 
preparations from barley and corn. In contrast; no synergy was observed with 
papulocandin and AFP preparations. Wheat and barley AFPs (Table 1) were 
purified to homogeneity. The corn-AFP preparation (Table 1) when 
chromatographed through a CM-Sephadex.TM. column was shown to contain multiple 
protein peaks (FIG. 1). Using synergy with nikkomycin to inhibit the growth of 
C. albicans as an activity assay, the synergizing activity in corn-AFP 
preparations was found to reside in a single protein fraction from 
CM-Sephadex.TM. column chromatography, see FIG. 1. Further purification of 
this fraction using conventional hydrophobic column chromatography with 
phenyl-Sepharose.TM. resulted in the isolation of an approximately 22 kd 
protein. The 22 kd protein which effected strong enhancement of nikkomycin 
activity was designated a corn-SAFP, and specifically named zeamatin. 
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BACKGROUND OF THE INVENTION 

This application is a continuation-in-part of pending application U.S. Ser. 
No. 06/888.033, filed Jul. 18, 1986, now U.S. Pat. No. 4,940,840, which is a 
continuation-in-part of U.S. Ser. No. 06/593,691, filed Mar. 26, 1984, which 
issued as U.S. Pat. No. 4,751,081 NOVEL CHITINASE-PRODUCING BACTERIA, both in 
the names of Trevor V. Suslow and Jonathan D. G. Jones. Both of the above are 
incorporated herein by reference. 



US-CL-CURRENT: 435/69.8, 435/320.1 , 435/414 , 435/419 , 435/69.7 , 435/70.1 
ABSTRACT: 

Novel bacteria strains and plants are described which produce and secrete 
chitinase and other proteins as the result of the introduction of foreign DNA 
linked to a sequence encoding chitinase, an enzynne capable of degrading chitin 
present in fungi and nematodes. The bacterial strains have utility in 
producing chitinase for the purpose of inhibiting plant pathogens. Novel 
pathogen resistant plants are also described which are created by introduction 
of DNA encoding for the production of chitinase. 

21 Claims, 6 Drawing figures 
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KWIC 



Detailed Description Text - DETX (23): 

The present invention can also be used in combination with the introduction 
of some other foreign DNA, that is foreign DNA other than chitinase DNA, into a 
bacteria or plant. For instance, in the case of rhizobacteria, such other 
foreign DNA could provide the host with some other form of anti-pathogen 
activity or with some other means to allow it to enhance the soil environment 
to the benefit of the plant. Another example is the introduction into a plant 
cell of a foreign gene attached to the nucleotide sequence encoding the signal 
peptide sequence of the chitinase A gene. Such foreign genes for introduction 
into a plant cell could be from a variety of sources (e.g., bacterial, plant, 
mammalian, yeast or fungal) and from a number of classes of genes, e.g., genes 
to protect plants against pathogens (including antifungal genes, e.g., 
cecropin, magainin, attacins or lysozymes); genes to protect plants against 
environmental stresses (such as antifreeze genes and salt tolerance genes); and 
genes to allow plant cells to produce desired pharmaceutical or other peptides, 
in particular where the peptide is to be overproduced for collection and 
purification (such as genes for growth hormones or insulin). The expressed 
polypeptide will then be released into the environment. 
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